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Introduction
In the modern society, people have greater access to nutri-

tional information and awareness in food calories are continu-
ally increasing. College students, who start to live alone after 
leaving their parents, may have problems choosing food, so 
that they need to know more about portion sizes of foods 
and calories to maintain healthy life style. To help them, stan-
dardization of food portions and nutrition education should 
be carried out. In practice, it was reported that most college 
students overestimate food calories and knowledge of food 
energy content acquired from nutrition education and experi-
ence was not accurate [1]. For a balanced diet,  knowledge on 
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food energy content and energy allowances for an individual, 
and appropriate energy consumption are essential. As for male 
students, who live off-campus smoke more, eat irregularly and 
eat less fruit and seaweed compared to students living in dor-
mitories [2]. As for female college students, preference for the 
skinny body shape forces them to diet, and exercise and limited 
portions of food are the main method to control their weight 
[3]. Recently, more collegians live in dormitories or off-campus 
rather than commuting from home, and a considerable number 
of restaurants provide delivery service. This trend encourages 
students to be interested in choosing food and food calories, 
and continuous nutrition education on calories and portion 
sizes of foods may be important.

In many countries, the government establishes a recom-
mended portion size to help people consume proper amount 
of energy [4-6]. The food guide of the Korean Dietary Refer-
ence Intakes (KDRIs) also provides the standard portion size of 
typical Korean foods [7]. The nutrition education provided for 
Korean middle or high school students in the home economics 
class suggests examples of a balanced diet based on Dietary 
Reference Intake and the five basic food groups. Neverthe-
less, the standard portion size of various foods or portion 
size estimation is not included in regular classes in a college 
but only in the cultural study class, which is not mandatory 
for all students. Moreover, such education fails to provide the 
nutritional content of foods but only lists food sources of nu-
trients, greatly limiting students’ ability to use the knowledge 
in deciding what to eat and how much to eat. 

The nutritional education program should not only provide 
general knowledge but also actually help students to make the 
right decisions on food intake. From this point of view, colle-
gians who are more likely to choose what to eat by themselves 
need help in understanding amounts and the calorie content 
of foods. In particular, the instruction should be practical, 
rather than focused on theories, utilizing visual materials such 
as actual pictures or food models. To that end, we need to first 
analyze collegians’ knowledge regarding the energy content of 
the standard portion sizes of 30 foods frequently consumed 
by Koreans in the current nutrition education environment. 

The purpose of this study is (1) to identify the collegians’ 
knowledge of the energy content of standard portion size of 
30 Korean foods; and (2) to investigate the differences in their 
estimation, by gender and by different food groups. Finally, we 
provide data to address improving nutritional education pro-
grams for collegians. 

Materials and Methods
Subjects and period

We conducted a preliminary survey in June 2012 and then 
modified and improved the questionnaire in order to distribute 
600 copies to male and female students at K National Uni-
versity, located in Samcheok, Korea, in September 2012. We 
excluded the students who majored in Food and Nutrition in 
this study. Consent for all procedures was obtained from the 
participants.

Methods and contents
The questionnaire consisted of four questions on general 

information, including age, body weight, height and a habit of 
checking energy content of foods that they consume. Thrity 
questions on their knowledge on energy content of the stan-
dard portion size of 30 typical Korean foods. In order to con-
duct the survey, we provided the actual weights and actual-
size photo images of the foods and allowed the subjects to 
freely describe the energy content of each food. The 30 food 
items frequently consumed by Koreans were selected based 
on 2010 health statistics [8]. The standard portion sizes of 30 
food items were based on the food guide of the KDRIs [7]. 

Statistical analysis
The data were analyzed by SAS (version 9.1, SAS Institute 

Inc., Cary, NC, USA) to calculate the frequency, percentage, 
average, and standard deviation according to gender. Partici-
pants’ energy estimation level was calculated by the following 
equation: (estimation value of the energy content of each 
food/true value)x100. Based on the results of the existing re-
search, the participants were divided into the following three 
categories: calorie underestimation (the estimation value was 
below -20% of the actual calories of the standard portion 
size of each food), accurate calorie estimation (the estimation 
value was within the ±20% of the actual calories of the stan-
dard portion size of each food), and calorie overestimation (the 
estimation value was over +20% of the actual calories of the 
standard portion size of each food) [9,10]. For the significance 
analysis, we used the χ2-test and Student’s t-test. All statisti-
cal significance was considered at the level of α < 0.05. 

Results
Table 1 shows the general information of the subjects. The 

average age of participants was 21.1 years. The height (p < 
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0.001) and weight (p < 0.001) were significantly higher in the 
male group than in the female group. Regarding the body 
mass index (BMI, 22.6 kg/m2 in male vs. 20.7 kg/m2 in female), 
there was also a significant difference between the two 
groups (p < 0.05). The proportions of underweight and normal 
weight participants were significantly higher in the female 
group than those in the male group; however, the proportions 
of overweight and obese participants were significantly higher 
in the male group (p < 0.001). The proportion of the females 
who checked energy content for consumed foods was signifi-
cantly higher than that of the males (40.6% for the females 
and 24.2% for the males; p < 0.001) (Figure 1).

Tables 2, 3, 4, 5, 6, and Figure 2 show the collegians’ level 
of knowledge of the energy content of the 30 typical foods. 
The food group for which the most participants provided the 
accurate estimation was dairy (48.0%), followed by grains/
starches (37.5%) and fruits (22.6%) (Figure 2).

The food item for which the most of the participants pro-
vided the accurate estimation was ramyun (instant noodles) 
(67.7%), followed by cooked rice (57.8%), milk (48.0%), and 
rice cake (37.3%) (Tables 2-6). The proportion of subjects who 
overestimated the calorie content was highest for vegetables 
(68.6%), beverages (68.1%), protein foods (59.9%), and fruits 
(40.5%) (Figure 2). For the vegetables and beverages, about 
16% of the participants had accurate knowledge on the en-
ergy content of each vegetable and beverage food item, and 
about 70% of the participants thought that the calorie con-
tent of vegetables and beverages was higher than their actual 
calorie content. For the beverages, the collegians were more 
likely to overestimate the energy content of beer than that of 

soju. The proportion of collegians overestimating beverages 
was 79.2% for coffee and 66.8% for cola, a soft drink (Table 
4-6), while the proportion who underestimated the energy 
content was highest for grains and starches (42.0%) and fruits 
(37.1%) (Figure 2).

Among the 30 typical foods, significant gender differences 
were found in the estimation of the calories of 11 foods. Com-
pared with the male students, a higher proportion of female 
students provided the accurate calorie estimation for cooked 
rice (p < 0.05), bread (p < 0.01), instant noodles (p < 0.05), rice 
cake (p < 0.01), egg (p < 0.01), scallion (p < 0.001), onion (p < 
0.01), and soju (p < 0.05). For the fruits, while a higher propor-
tion of females overestimated calories for mandarin orange (p 
< 0.001), a higher proportion of male students overestimated 
calories for watermelon (p < 0.01) (Table 5).

Table 1. General characteristics of the subjects

Variables Male (n = 300) Female (n = 300) p value*

Age, yrs 	 22.1	±	2.2 	 20.3	±	1.3 	 <	0.05

Height, cm 	 175.0	±	4.9 	 161.6	±	4.7 	 <	0.001

Weight, kg 	 69.5	±	8.9 	 54.0	±	7.4 	 <	0.001

BMI, kg/m2 	 22.6	±	2.7 	 20.7	±	2.5 	 <	0.05

Underweight, % 	 1	.	7 	 17	.	7 	 <	0.001†

Normal Weight, % 	 58	.	5 	 67	.	0

Overweight, % 	 24	.	8 	 7	.	3

Obesity, % 	 15	.	1 	 8	.	0

Values are expressed as mean ± SD.
*Significance between Males and Females as determined by Student’s t-test; †Significance between Males and Females as determined by χ2-test.
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Figure 1. The proportion of participants who checked the energy 
content of eating food. *Significance between Male and Female 
as determined by χ2-test.
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Figure 2. Estimation of the energy content of one portion size of foods according to the food groups.

Table 2. Estimation of energy content of standard portion size of grains and starches 

Variables Criteria of estimation Total  
(n = 600)

Male
(n = 300)

Female
(n = 300) p value*

Rice Under 	 26	.		8 	 27	.	0 	 26	.	3 0.0136

(210 g, 300 kacl)† Accurate 	 57	.	8 	 52	.	7 	 61	.	7

Over 	 16	.	8 	 20	.	3 	 12	.	0

Potato Under 	 25	.	4 	 21	.	3 	 29	.	4 NS

(130 g, 100 kacl) Accurate 	 35	.	2 	 37	.	7 	 32	.	8

Over 	 39	.	4 	 41	.	0 	 37	.	8

Sweet Potato Under 	 82	.	1 	 79	.	7 	 84	.	6 NS

(130 g, 100 kacl) Accurate 	 11	.	3 	 12	.	7 	 10	.	0

Over 	 6	.	5 	 7	.	7 	 5	.	4

Bread Under 	 76	.	1 	 81	.	0 	 71	.	2 0.0072

(100 g, 300 kacl) Accurate 	 16	.	4 	 14	.	3 	 18	.	4

Over 	 7	.	5 	 4	.	7 	 10	.	4

Instant noodle Under 	 21	.	3 	 22	.	3 	 20	.	3 0.0183

(400 g, 500 kacl) Accurate 	 67	.	7 	 63	.	3 	 72	.	0

Over 	 11	.	0 	 14	.	3 	 7	.	7

Rice cake Under 	 20	.	5 	 25	.	7 	 15	.	3 0.0073

(130 g, 86 kacl) Accurate 	 37	.	3 	 35	.	0 	 39	.	7

Over 	 42	.	2 	 39	.	3 	 45	.	0

Values are expressed as percentage of subjects (%).
NS: not significant.
*Significant difference between Males and Females as determined by χ²-test; †One portion size and its energy content.
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Discussion
In this study, we investigated the knowledge of the energy 

content of the standard portion size of 30 typical Korean 
foods among male and female collegians in Korea. Accord-
ing to the results, the overall knowledge on energy content 
of food was poor among the collegians. The percentage of 
participants who accurately estimated the energy content of 
the standard portion size was calculated for each of the 30 
typical foods (ranging from 1.7% for beef bone soup to 67.7% 
for ramyun) were averaged to be 22.3%. This finding suggests 
that collegians’ knowledge on the energy content of food is 
undesirably lacking. In our previous study [10] using middle 
school adolescents, the knowledge on energy content of the 
standard portion size of 32 typical Korean foods was slightly 
lower, (ranging from 0% for kimchi and mushroom to 35.5% 
for cooked rice) and the average value was 15.3%. Though 
we used different food items in the previous study, the cur-
rent results show that the knowledge on energy content of 

standard portion size of foods is not much better in collegians 
compared to that of middle school adolescents. 

The participants’ knowledge on calorie content of the por-
tion size tended to be different by food groups. The food 
group for which the most students provided the accurate esti-
mation was dairy (48.0%), followed by grains/starches (37.5%) 
and fruits (22.6%). Over 60% of the students thought that the 
calorie content of vegetables, beverages, and protein foods 
were higher than their actual calorie content. 

Regarding the grains/starches, the food for which the most 
participants revealed the accurate estimation was ramyun (in-
stant noodles) (67.7%) followed by cooked rice (57.8%). In the 
case of potato and sweet potato, over 82% of the students 
underestimated the energy content of sweet potato, while 
about 40% of the subjects overestimated the energy content 
of potato. According to the 2011 Korea National Health and 
Nutrition Examination Survey (KNHANES), grains were the 
greatest source of energy [11]. In particular, Koreans consumed 
169.8 g of rice a day, showing the largest quantities among all 

Table 3. Estimation of energy content of the standard portion size of protein foods 

Variables Criteria of estimation Total  
(n = 600)

Male
(n = 300)

Female
(n = 300) p value*

Pork Under 	 5	.	8 	 6	.	7 	 5	.	0 NS

(60 g, 150 kcal)† Accurate 	 8	.	3 	 10	.	7 	 6	.	0

Over 	 85	.	8 	 82	.	7 	 89	.	0

Egg Under 	 38	.	0 	 34	.	0 	 42	.	0 0.0030

(60 g, 75 kcal) Accurate 	 26	.	3 	 23	.	7 	 29	.	0

Over 	 35	.	7 	 42	.	3 	 29	.	0

Tofu (Bean curd) Under 	 50	.	3 	 45	.	3 	 55	.	3 0.0494

(80 g, 75 kcal) Accurate 	 21	.	7 	 23	.	7 	 19	.	6

Over 	 28	.	0 	 31	.	0 	 25	.	0

Beef Under 	 11	.	7 	 11	.	0 	 12	.	3 NS

(60 g, 113 kcal) Accurate 	 15	.	5 	 17	.	7 	 13	.	3

Over 	 72	.	8 	 71	.	2 	 74	.	3

Chicken Under 	 34	.	8 	 33	.	6 	 36	.	0 NS

(60 g, 150 kcal) Accurate 	 25	.	7 	 27	.	6 	 23	.	6

Over 	 39	.	5 	 38	.	6 	 40	.	3

Beef bone soup Under 	 1	.	2 	 1	.	7 	 0	.	6 NS

(500 g, 35 kcal) Accurate 	 1	.	7 	 2	.	0 	 1	.	3

Over 	 97	.	2 	 96	.	3 	 98	.	0

Values are expressed as percentage of subjects (%).
NS: not significant.
*Significant difference between Males and Females as determined by χ²-test; †One portion size and its energy content.
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foods. As such, the diet of the Korean people heavily depends 
on grains although about a half of the subjects in this study 
provided an accurate estimate of the energy content for rice, 
which may cause an imbalance of nutrients. Therefore, colle-
gians need to know about the standard portion size of grains/
starches in order to consume carbohydrates, which are the 
major source of energy, in a balanced manner. 

Particularly, kimchi is one of the most frequently consumed 
vegetables in Korea. However, most of the students (76.7%)
overestimated the calorie content of kimchi, demonstrating 
little knowledge of the calorie content of this food. The same 
finding was reported for middle school adolescents in the 
previous study [10]. The Korean government has tried to glo-
balize the healthy Korean foods including kimchi; however, the 
collegians and middle school students had little knowledge 
of the calorie content of this food. In the future, therefore, 
the greater attention to improving knowledge on calorie and 
nutrient content of quantitatively important traditional Korean 
foods.

As for milk, a relatively high percentage (48%) of the stu-
dents accurately estimated the calorie content. Milk is usually 
served in a portion-size container with a nutrition label, which 
enable consumers to easily understand calorie content of milk. 

About 70% of the participants thought that the calorie 
content of vegetables was higher than their actual calorie 
content. Through these results, it can be inferred that they 
overestimated the calorie content of vegetables due to the 
large portion size of these low calorie density foods. 

For beverages, the collegians were more likely to over-
estimate the energy content of beer than that of soju. The 
proportions of participants overestimating instant coffee and 
Coke were 79.2% and 66.8%, respectively. Through these re-
sults, it can be inferred that the students thought that bever-
ages contain high calories regardless of standard portion size; 
furthermore, they might have overestimated the calorie con-
tent of beer due to its large portion size, compared with that 
of soju. A recent study reported that over 85% of collegians  
drink alcohol [12]. When we consider the high rate of drinking 

Table 4. Estimation of energy content of the standard portion size of vegetables 

Variables Criteria of estimation Total  
(n = 600)

Male
(n = 300)

Female
(n = 300) p value*

Kimchi Under 	 9	.	3 	 9	.	0 	 9	.	7 NS

(40 g, 20 kcal)† Accurate 	 14	.	0 	 14	.	3 	 13	.	7

Over 	 76	.	7 	 76	.	7 	 76	.	7

Pepper Under 	 11	.	3 	 12	.	0 	 10	.	7 NS

(70 g, 20 kcal) Accurate 	 11	.	2 	 10	.	7 	 11	.	7

Over 	 77	.	5 	 77	.	3 	 77	.	7

Cucumber Under 	 34	.	2 	 30	.	0 	 38	.	3 NS

(70 g, 20 kcal) Accurate 	 19	.	7 	 19	.	7 	 19	.	7

Over 	 46	.	2 	 50	.	3 	 42	.	0

Scallion Under 	 29	.	2 	 0	.	3 	 58	.	0 0.0001

(25 g, 20 kcal) Accurate 	 10	.	5 	 0	.	0 	 21	.	0

Over 	 60	.	3 	 99	.	7 	 21	.	0

Bean sprouts Under 	 22	.	7 	 23	.	7 	 21	.	7 NS

(70 g, 20 kcal) Accurate 	 16	.	3 	 13	.	0 	 19	.	7

Over 	 61	.	0 	 63	.	3 	 58	.	7

Onion Under 	 24	.	3 	 19	.	3 	 29	.	3 0.0038

(40 g, 20 kcal) Accurate 	 22	.	0 	 20	.	7 	 23	.	3

Over 	 53	.	7 	 60	.	0 	 47	.	3

Values are expressed as percentage of subjects (%).
NS: not significant.
*Significant difference between Males and Females as determined by χ²-test; †One portion size and its energy content.
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among collegians in Korea, both the proper portion size and 
calorie content of beverages including alcoholic beverages 
should be emphasized in nutrition education programs for col-
legians. 

This study showed a significant gender difference in the cal-
orie estimation levels of 11 items among the 30 foods. Among 
these 11 items, a significantly higher proportion of the female 
students, compared with the male students, provided the ac-
curate calorie estimation for the following 8 items: cooked 
rice (p < 0.05), bread (p < 0.01), instant noodles (p < 0.05), 
rice cake (p < 0.01), egg (p < 0.01), scallion (p < 0.001), onion 
(p < 0.01), and soju (p < 0.05). This result was consistent with 
that of previous studies showing that the nutrition knowledge 
score of girls was higher than that of boys [10,13-15]. 

Recent study results indicated that, calorie awareness of 
food may affect the food choice. Lee and colleagues’ study 

[16], which evaluated the effect of calorie labeling on menu 
sales and consumer’s recognition of calorie labeling at a Ko-
rean restaurant in a hotel, found that among the subjects 
who recognized calorie labeling, 58.3% answered that calorie 
information affected their food choices, and most of them 
answered that they chose lower calorie foods based on the 
information provided. Also, Roberto and colleagues [17] found 
that participants who read posted calorie information ordered 
fewer calories, and Tandon and colleagues [18] reported that 
awareness of calorie information had an effect on parents’ 
food choices for their young children. It was also found that 
customers who reported using the calorie information in res-
taurants displaying energy content of all items on their menus 
purchased an average of 106 fewer calories compared with 
customers who did not see or did not use such information [19]. 
Even though the setting of these studies was restaurants, un-

Table 5. Estimation of energy content of standard portion size of fruits

Variables Criteria of estimation Total  
(n = 600)

Male
(n = 300)

Female
(n = 300) p value*

Mandarin orange Under 	 25	.	8 	 32	.	0 	 19	.	7 0.0008

(100 g, 50 kcal)† Accurate 	 29	.	5 	 29	.	7 	 29	.	3

Over 	 44	.	7 	 38	.	3 	 51	.	0

Apple Under 	 33	.	2 	 33	.	0 	 33	.	3 NS

(100 g, 50 kcal) Accurate 	 31	.	8 	 33	.	7 	 30	.	0

Over 	 35	.	0 	 33	.	3 	 36	.	7

Pear Under 	 38	.	3 	 36	.	3 	 40	.	3 NS

(100 g, 50 kcal) Accurate 	 29	.	3 	 32	.	3 	 26	.	3

Over 	 32	.	3 	 31	.	3 	 33	.	3

Persimmon Under 	 74	.	2 	 75	.	3 	 73	.	0 NS

(100 g, 100 kcal) Accurate 	 18	.	5 	 17	.	3 	 19	.	7

Over 	 7	.	3 	 7	.	3 	 7	.	3

Tomato Under 	 6	.	5 	 5	.	3 	 7	.	7 NS

(70 g, 10 kcal) Accurate 	 12	.	5 	 12	.	3 	 12	.	7

Over 	 81	.	0 	 82	.	3 	 79	.	7

Watermelon Under 	 67	.	7 	 62	.	7 	 72	.	7 0.0044

(500 g, 35 kcal) Accurate 	 15	.	0 	 15	.	0 	 15	.	0

Over 	 17	.	3 	 23	.	3 	 12	.	3

Orange juice Under 	 13	.	8 	 15	.	3 	 12	.	3 NS

(200 g, 90 kcal) Accurate 	 21	.	0 	 22	.	0 	 20	.	0

Over 	 65	.	2 	 62	.	6 	 67	.	6

Values are expressed as percentage of subjects (%).
NS: not significant.
*Significant difference between Males and Females as determined by χ²-test; †One portion size and its energy content.
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like the present study’s setting, calorie awareness of food can 
potentially affect energy intake and food choice by informed 
decision making.

This study has several limitations. First, we did not ask 
whether the subjects actually knew the calorie content of the 
portion size of 30 typical Korean foods or not, as we mainly 
focused on their estimation level of calorie content of portion-
size foods. Therefore, we could not exactly determine whether 
the subjects’ estimation level was based on knowledge or 
speculation. Second, we also did not survey whether the sub-
jects used the knowledge of calorie content when they chose 
the foods. Subjects’ motivation or willingness to apply their 
knowledge can affect their food choices. Third, we did not 
survey for their actual energy intake; this limitation makes it 
difficult to investigate the effects of the subjects’ knowledge  
on their actual calorie intake. Fourth, we did not analyze the 
subjects’ level of knowledge on calorie content of foods ac-
cording to the characteristics of the subjects such as BMI, 
interest of weight control, and so on, as it was difficult to gen-
eralize the levels of knowledge of the calorie content of foods 

with our survey data. 
We concluded from the results that the knowledge of en-

ergy content of foods was poor among the collegians, with 
some gender difference. Therefore, in the future, nutrition 
education programs should give greater attention to improv-
ing collegians’ knowledge of calorie content of foods and 
helping them apply this knowledge in order to develop effec-
tive dietary plans. Furthermore, further studies are needed to 
investigate the effects of the knowledge on their actual calorie 
intake and the effects of the subjects’ characteristics on the 
level of knowledge. 
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